To study the influence ofdiet composition on regulation of body weight, we fed 21 weight-stable subjects (1 1 lean, 10 obese) high-carbohydrate (HC) and high-fat (HF) diets for 1 wk each. Although diet composition was fixed, total energy intake was unrestricted.
Introduction

Stability
of body weight and body composition requires that over time, energy intake equals energy expenditure and also that intakes of protein, carbohydrate, and fat equal the oxidation of each (1, 2) . Another way of stating this is that the respiratory quotient (RQ), which is the carbon dioxide produced divided by the oxygen consumed, must equal the food quotient (FQ), which is the carbon dioxide produced divided by the oxygen consumed if the diet were oxidized. If these conditions are not met, changes will occur in the body stores of protein, carbohydrate, and fat, which affect overall body weight and composition. Many studies have examined the regulation of energy intake and/or energy expenditure to understand how the two are balanced or, in the case ofdeveloping obesity, unbalanced During the baseline period subjects were fed the amount and composition offood that they reported eating during the prestudy period. During the baseline week, subjects received all oftheir food from the CRC. However, adjustments in total food provided were made for some subjects who lost weight during the first few days of the baseline period. All subjects were studied in our whole-room calorimeter during days I and 7 of the baseline period.
After the baseline period subjects were randomly assigned to receive either the HC or HF diet for 1 wk. This was followed by a 1-mo washout period during which the subject ate ad libitum at home, and then subjects were fed the remaining experimental diet for 1 wk. During both experimental weeks, subjects received all of their food from the Vanderbilt CRC. All subjects were studied in our whole-room calorimeter on day 7 of each of the two experimental weeks. From these studies we estimated our absolute error as 2-5%.
Diets
Energy expenditure
Total 24-h energy expenditure
was measured with a wholeroom indirect calorimeter, which was described previously (10). While in the calorimeter, the subjects were free to move around but were not provided with exercise equipment or given specific instructions to exercise. The metabolic rate at zero activity would represent RMR and the thermic effect of food (TEF). After leaving the calorimeter at 0700 after a 23-h stay, subjects were moved to an adjacent room and allowed to rest for 45 mm, and RMR was measured for 30 mm with a ventilated-hood systern (Sensormedics 2900 Oxygen Uptake System, Anaheim, CA). In addition to RMR, we measured sleeping metabolic rate (SMR), which we defined as the average metabolic rate measured during sleep. Periods of sleep were determined from an activity diary maintained by the subject while in the whole-room calorimeter as well as from measures of activity obtained from the radar detector.
SMR was taken to be the average of all 30-mm could be inferred from the subject's diary and when activity by radar was < 1%. 
Substrate-oxidation rates and daily nutrient balance
Statistical methods
All dependent variables were analyzed by using repeatedmeasures analysis of variance with subject phenotype (lean vs obese) and gender (male vs female) as the between-groups factors and responses to the three experimental diet conditions as the within-subjects factor. Post hoc tests were performed when appropriate by using the Newman-Keuls method (17). Linearregression analysis was used to describe the relationship between selected variables.
The 95% confidence limits were calculated for the slopes of each regression line to determine if they were different from 0 and from each other.
Results
Body weight
Individual body weights fluctuated (by < 0.25 kg) throughout the study, but we did not observe any systematic increase or decrease in the body weight of any subject. Additionally, there was not a significant change in the average body weight of the group as a whole over the course of the study. Total energy intake was higher on the HF diet (by 690 kJ/d) than on the HC diet (P < 0.05). Total energy ingested during the three measured periods was higher for men than for women (P < 0.01) and was higher for obese subjects than forlean subjects (P < 0.01). Table 3 shows the average daily rates of energy expenditure measured at baseline and on day 7 of each feeding period.
Average dailyfood intake
Energy expenditure
Changes in diet composition did not produce measurable changes in energy expenditure. Energy expenditure was higher in males than in females (P < 0.01) and higher in obese subjects than in lean subjects (P < 0.01). Both differences would be expected based on differences in fat-free mass between subject groups. In addition, neither SMR nor RMR was influenced by the composition ofthe diet eaten (data not shown). Similarly, there were no significant differences due to diet composition in the estimated energy expended in physical activity while in the calorimeter (Table 4 ). 
We found that PEB was greater on the HF diet than on the HC diet, and this difference (673 kJ/d) also approached statistical significance (P < 0.06).
Nutrient oxidation in relation
to nutrient intake Table 6 shows values for the 24-h RQ during each stay in the whole-room calorimeter. The RQ was significantly higher on day 7 of the HC week than it was on day 7 of the HF week (P < 0.01) for all subjects. The RQ measured during sleep is shown in Table  7 for the various groups during baseline and diet treatments.
Obese subjects had a lower sleeping RQ on the HF than on the HC diet (P < 0.003) but there was no difference for lean subjects. 
Insulin sensitivity
Insulin sensitivity (estimated from S ) was slightly but nonsignificantly (P < 0.08) higher in lean than in obese subjects ( 
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